zebrafish are not homologous to the mammalian system. To better identify mechanisms of islet formation in the zebrafish, with true homology to those observed in mammals, we have temporally and spatially characterized zebrafish secondary islet formation. As is the case in the mouse, we show that Notch inhibition leads to precocious differentiation of endocrine tissues. Furthermore, we have used transgenic fish expressing fluorescent markers under the control of a Notch-responsive element to observe the precursors of these induced endocrine cells. These pancreatic Notch-responsive cells represent a novel population of progenitors that are associated with larval pancreatic ductal epithelium, suggesting functional homology between secondary islet formation in zebrafish and the secondary transition in mammals. We also show that Notch-responsive cells persist in the adult pan- Muscle differentiation is a classic paradigm in which the conserved Mef2 transcription factor has a major role. Genomic ChIP analyses in Drosophila show that Mef2 binds to hundreds of mef2-regulated genes that are expressed at different stages of the differentiation programme, but it is not known how Mef2 co-ordinates the expression of these diverse target genes. One aspect is that Mef2 protein is expressed many hours before many target genes, indicating that Mef2 activity must be regulated during muscle differentiation. We have uncovered one mechanism that can do this: a novel inhibitor of muscle differentiation, Him, can down-regulate Mef2 transcriptional activity during both embryonic and adult muscle development. We have also found that genes expressed earlier in the embryonic muscle differentiation programme require lower levels of Mef2 activity for their expression than genes expressed later. We will present findings that lead to a model in which the level of Mef2 activity increases during embryonic muscle differentiation and results in the sequential activation of target genes. We will also present an analysis of the balance between mef2 and Him function in an intriguing example of muscle development, the development of part of the indirect flight musculature of the Drosophila adult. This 
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